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膜生物反应器（FSBMBR）克服常规 MBR 的一些缺点，相比传统 MBR 可以得
到更好的错流流动、通量和曝气效率；反洗工艺证明对膜的污染控制有积极作用，
相比无反洗的膜组件可以更好的控制膜污染。在市政废水处理中，化学增强反冲
洗工艺可以实现系统在 32 L•m-2•h-1 的高通量下稳定运行两个多月。研发的平板
可反洗膜生物反应器对生活污水和市政废水的处理结果，可以得到生活污水的
COD 去除 90%、BOD 去除率 97%和氨氮去除率在 95%以上；市政废水的 COD
去除率在 70%-90%、BOD 去除率 90%以上、总凯氏氮去除率 85%以上；两种废
水处理结果都检测不到 SS 的存在，处理水质都能达到国家生活杂用水回用标准
（GB/T18920-2002）。另外，通过对系统设备的优化以及工艺优化，系统能耗从
初的 2.5 KWh/m3 下降到 1 KWh/m3  ,大大的降低了系统的运行费用。实验证明
研发的可反洗平板膜生物反应器拥有高的处理能力，更好的抗污染性同时较低的
运行费用，解决了 MBR 一些固有的缺点，为其进一步工业化提供理论支持，从
而更好的促进 MBR 在工业上的广泛应用。 
 









































With the development of global clean water scarcity, the wastewater reclamation 
technology is becoming more and more important. Membrane Bio Reactor (MBR) as 
the new generation wastewater treatment technology has great development prospects. 
However, membrane cost, membrane fouling and high operation cost become the 
three major factors that hindering the wider application of MBR. The main purpose of 
this paper is developing a new Flat Sheet Backwashable MBR (FSBMBR) module. 
The FSBMBR module uses Permanent hydrophilic Polyethersulfone (PES) as the 
membrane material which can has good fouling resistance and chemical resistance; 
the laminar technology realizes the self-support of flat sheet membrane without 
support plate which dramatically increase the package density and the same time 
allow backwashing. This paper conducted a lab experiment to test the performance of 
the FSBMBR module and verified the effect of backwash process on membrane 
fouling control through a comparison pilot test in the next chapter. In the end, we 
applied the new MBR module on a practical municipal wastewater treatment and 
adjusted the backwash process to Chemical Enhanced Backwash (CEB) process as the 
process optimization. The result showed us that the new FSBMBR can had better 
cross flow activity, higher flux and aeration efficiency comparing with conventional 
MBR module; the backwash process had been proved in this paper having a better 
fouling control ability than MBR system without backwash ability; CEB process 
ensured the MBR system can be operated stably under 32 L•m-2•h-1 high flux for more 
than two month in the municipal wastewater treatment. The quality of permeate of 
FSBMBR in both domestic sewage and municipal wastewater treatment is good 
enough to reach the National Water quality standard for urban miscellaneous water 
reclamation (GB/T18920-2002). Furthermore, the energy consumption of the MBR 
system decreased from 2.5 KWh/m3 to 1 KWh/m3 through the optimization of  
system equipment and process. The new develop FSBMBR can have higher capacity, 













theoretical supports for practical application of the new develop FSBMBR thus 
further promote the wider application of MBR in industrial area. 
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